INTRODUCTION
============

Resection of choledochal cyst (CC) with anomalous union of pancreatobiliary duct (AUPBD) is almost always indicated because of its malignant potential. It is well known that persistent reflux of bile juice into the biliary tract through AUPBD causes recurrent inflammation of the bile duct, leading to hyperplasia and metaplasia of the epithelium which predispose to malignant transformation.[@B1][@B2] Therefore, resection of CC eliminates risk of malignant transformation as the remnant bile is no longer exposed to enzymatic insult from pancreatic juice, theoretically. However, in clinical practice, such risk of malignant transformation does not disappear completely.

We herein present a case of adenocarcinoma that arose from the remnant CC that was located deep in the pancreas 16 years after resection.

CASE
====

A 43 year-old female patient who had undergone resection of type I CC ([Fig. 1](#F1){ref-type="fig"}) 16 years ago at the age of 27 years was admitted for work-up and surgery for biliary malignancy. At the time of initial surgery for CC resection and hepaticojejunostomy (HJ), a small remnant portion of CC was left to prevent pancreatic duct injury as it was located deep within the pancreas close to the AUPBD.

Two years later after operation, follow-up computed tomography (CT) revealed a small polypoid lesion in the distal common bile duct stump ([Fig. 2](#F2){ref-type="fig"}). Endoscopic retrograde cholangiopancreatography (ERCP) biopsy of the lesion showed chronic inflammation with fibrosis.

Four years later after the operation, she was admitted with pancreatitis, and stricture at the common pancreatobiliary channel was found in follow-up ERCP. Balloon dilation was performed to treat the stricture.

Six to 12 years after the operation, she had 3 more episodes of cholangitis with intrahepatic duct stricture and common hepatic duct stricture, of which each was resolved with percutaneous transhepatic biliary drainage and stent insertion. At the last two episodes of cholangitis, stricture of HJ site was found and the patient underwent endoscopic ultrasonography (EUS)-guided balloon dilatation followed by HJ stent insertion ([Fig. 3](#F3){ref-type="fig"}).

On follow-up examination at postoperative 16 years, a mass within the pancreas head was identified on CT scan ([Fig. 4](#F4){ref-type="fig"}). The mass was identified as adenocarcinoma on EUS-guided fine needle aspiration biopsy.

Thus pylorus-preserving pancreatoduodenectomy was performed. Pathologic examination showed a 3.5 cm-sized moderately differentiated adenocarcinoma arising from the remnant CC, with no lymph node metastasis ([Fig. 5](#F5){ref-type="fig"}).

The patient recovered uneventfully and is currently undergoing adjuvant chemotherapy ([Fig. 6](#F6){ref-type="fig"}).

DISCUSSION
==========

CC excision with HJ have been the mainstay of the management of CC. However, some problems remain with the intrahepatic and distal end part of the CC. Although radical cyst excision is well known to be the treatment of choice, due to the morbidity of porta hepatis dissection and postoperative complications such as pancreatic fistula and pancreatitis, surgeons are occasionally reluctant to perform aggressive complete excision.[@B3]

However, it is constantly reported that the remnant CC went manifested malignant transformation indicating the need for life-long follow-up after the surgery. In a Chinese study that included 78 patients with partial resection of the CC, the patients developed associated symptoms, including new cyst, calculus of the bile duct (65.4%), and carcinogenesis (14.1%) in the residual intrapancreatic biliary duct. The authors concluded that surgical re-excision should be considered in patients with a residual intrapancreatic portion of the CC due to prior incomplete surgery, regardless of clinical symptoms.[@B1]

The actual size of a residual intrapancreatic portion of the CC is initially estimated in the first postoperative CT scan and more accurately assessed with magnetic resonance cholangiopancreatography (MRCP).[@B4] Preoperative MRCP examination is also essential to avoid damaging the pancreatic duct during surgery because it can visualize specific morphology of the pancreatobiliary duct junction.[@B5]

Development of cholangiocarcinoma more than 10 years after excision of CC is rare, with less than 21 cases reported in literature from 1972 to 2014 with a median period of recurrence at 6 years (range 2--34 years).[@B6][@B7][@B8][@B9][@B10][@B11][@B12][@B13][@B14][@B15][@B16][@B17][@B18][@B19][@B20][@B21]

Various theories have been proposed to explain development of malignancy in patients with previously resected CC. First, it was suggested that the epithelium of the remnant bile duct wall is already at a precancerous stage at the time of surgery and hence, development of cholangiocarcinoma is merely a result of carcinogenesis during the postoperative period.[@B7] Second, existence of stenosis at the anastomosis or in the intrahepatic bile duct may induce carcinogenesis. Moreover, some have postulated that carcinogenesis is caused by repeated damage of the biliary epithelium by bile fluid as well as bacterial contamination, leading to mucosal metaplasia.[@B8] Last, cholangiocarcinoma can develop spontaneously in the general population, which may explain largely variable intervals of presentation of cholangiocarcinoma in these patients.

While the risk of interval malignancy is well known, there are no practical guidelines for the duration of follow-up and the type of investigations that patients should undergo after initial surgery for CC. Most patients diagnosed with cholangiocarcinoma long after resection of CC were not followed up routinely with radiological imaging and tumor markers.[@B6] De novo malignancy was detected, only when patients were symptomatic with cholangitis at presentation.

Recently, minimal-invasive surgery for CC has been performed.[@B22][@B23] While the interval between CC excision and detection of carcinoma varies from a few years to decades, it\'s been only several years since the rise of minimal-invasive surgery for CC. Although the short term result of laparoscopic/robotic excision of the CC shows considerable benefits as compared to open excision, the need for complete excision of CC and the absence of long-term follow-up results of minimal-invasive surgery should never be neglected.

This case indicates that remnant CC can undergo malignant transformation 16 years after resection of CC. Thus, complete resection of CC, coupled with life-long follow-up, is emphasized.

![Preoperative radiologic findings. (A) Fusiform dilatation of the intra- and extrahepatic ducts is identified. (B) Magnetic resonance cholangiopancreatography finding suggests choledochal cyst with anomalous union of pancreatobiliary duct and stone formation in the dilated extrahepatic duct. (C) Endoscopic retrograde cholangiopancreatography finding shows choledochal cyst with anomalous union of pancreatobiliary duct of a long common channel.](ahbps-23-192-g001){#F1}

![Computed tomography taken 2 years after choledochal cyst excision. (A) A polypoid lesion (arrow) less than 1cm was found in the distal common bile duct stump. (B) An endoscopic retrograde cholangiopancreatography biopsy confirmed chronic inflammation with fibrosis.](ahbps-23-192-g002){#F2}

![Radiologic findings taken 10 years after choledochal cyst excision. (A) Percutaneous transhepatic biliary drainage (PTBD) tubogram shows nearly complete occlusion of the hepaticojejunostomy. (B) Balloon dilatation was performed with crossover of a PTBD tube. (C) Hepaticojejunostomy stricture was resolved after stent insertion.](ahbps-23-192-g003){#F3}

![Computed tomography taken 16 years after choledochal cyst excision reveals a 3.0 cm-sized mass (arrow) arising from the remnant intrapancreatic choledochal cyst without significant pancreatic duct dilatation.](ahbps-23-192-g004){#F4}

![Gross photographs of the resected specimen after pancreatoduodenectomy. (A) A mass is located at the remnant choledochal cyst portion. (B) A moderately differentiated nodular-type cholangiocarcinoma of 3.5 cm×2.7 cm×1.9 cm, was diagnosed with no metastasis in 15 lymph nodes.](ahbps-23-192-g005){#F5}

![Follow-up computed tomography at 2 weeks after pancreatoduodenectomy with extended pancreatic transection shows no unusual findings.](ahbps-23-192-g006){#F6}
